Objective: To compare the benefits of home physiotherapy, institution-based physiotherapy and no physiotherapy following hip fracture surgery. Design: Systematic review and meta-analysis of randomized controlled trials. Methods: Two reviewers independently extracted data from 5 included studies. Standardized mean differences were pooled for health-related quality of life and performancebased outcomes. Review Manager Version 5 was used for data analysis. Results: Analysis of the 5 included studies indicated that home physiotherapy was better than no physiotherapy and similar to outpatient physiotherapy in improving patient-reported health-related quality of life. Performance-based outcomes were marginally better following outpatient physiotherapy compared with home physiotherapy 3 and 6 months after surgery. The risk of bias was high for most outcomes due to methodological issues in the included studies. Discussion: There was a trend of better results with increasing intensity of physiotherapy intervention, but this did not convert into significant effect sizes. The results of this review do not build a strong consensus for recommending one mode of physiotherapy over the others. The quality of evidence was low mainly due to the high risk of bias in the included studies. Conclusion: In light of no strong consensus, physiotherapists should continue to follow their current workplace practice policies for determining suitable discharge settings.
Hip fracture usually results from a fall and is common in older adults (1). Surgical interventions following hip fracture are known to enhance the recovery process, reduce hospital stays and lead to improved outcomes, and therefore are preferred over conservative management (2). Physiotherapy (PT) is an essential aspect of care following hip fracture surgery; the goals of PT are to improve mobility, strength, balance, and achieve independence in functioning. PT interventions are provided in either inpatient, outpatient, or home settings. Previous studies that examined the advantages of different PT settings following hip fracture surgery have yielded conflicting results, in that some recommend intensive outpatient PT (3), whereas others find that intensive outpatient PT is beyond the capacity of certain individuals (4). PT services provided at home have many benefits over institutionalized care and fit well within the context of "aging at home" as a healthcare policy option (5) . However, it is not clear whether home PT is equally effective compared with other modes of PT services following hip fracture surgery. The aim of this metaanalysis was to examine the benefits of home PT compared with other modes of delivery of PT (inpatient, outpatient, and no treatment) following hip fracture surgery.
MeTHodS
Only parallel design randomized control trials (RCTs) were included in this review. The intervention of interest was home PT monitored by physiotherapists following hip fracture surgery. Inpatient PT, outpatient PT, and no intervention were the comparators. Patient-reported healthrelated quality of life (HRQoL) and performance-based measures such as ambulatory capacity, lower limb muscle strength, and balance were the outcomes of interest. Studies were excluded if the home intervention was multidisciplinary in nature or patients had elective hip surgery. Trials that recruited patients 5 months or more after hip fracture surgery were excluded since patients may have previously received other interventions that could impact the final outcome.
MedLINe, CINAHL, eMBASe, and the Cochrane Central Register of Controlled Trials databases were searched using a combination of keywords and Medical Subject Headings. Hand searching of reference lists of the included studies was used to identify other potential studies. Citations obtained from the search were screened by two independent reviewers (SM and J-SR) . disagreements between the reviewers were resolved by discussion to reach a consensus. Agreement between the two reviewers was determined using the unweighted kappa (κ).
Relevant details for participants, intervention, comparators, and outcomes were collected using a standardized data collection form. Criteria described by the Cochrane Collaboration for assessing risk of bias in domain-based evaluation were used. Generation of randomization sequence, concealment of treatment allocation, blinding, completeness of outcome data, and selective outcome reporting were the domains assessed. Risk of bias in each domain was classified as low, unclear, and high (6). I square (I 2 ) was used to assess inconsistency between the included studies; I 2 < 60% was considered to be acceptable for pooling the data (7).
SySTeMATIC RevIew oF HoMe PHySIoTHeRAPy AFTeR HIP FRACTuRe SuRGeRy
Standardized mean differences (SMD) were used to compare the outcomes. data for all the outcomes was pooled and analysed for the included studies. In the study in which SMd was not reported (8), the values were either imputed from one of the included studies (9) or derived from the age-adjusted normative values described in the literature (10). These strategies for imputing SMd are recommended by the Cochrane Collaboration. of the 3 comparators, the inpatient and outpatient PT are clearly more intensive compared with no PT. Therefore, it would have introduced a bias had we kept them in the same group while comparing them with the home PT. Subgroup analyses (e.g. institution-based physiotherapy (inpatient or outpatient PT) or no PT) were planned a priori to avoid this bias.
Inverse-variance random effects model was used considering the differences in the nature of PT intervention, treatment frequency, and type of exercises across the included studies. Review Manager version 5 was used for data analysis. Confidence intervals (CI) at 95% were calculated for pooled estimates for each outcome and Z test was used for determining the treatment effect. The statistical significance was considered at p ≤ 0.05.
ReSuLTS
of the 952 studies retrieved after the preliminary search, 935 studies were excluded after abstract review. Seventeen studies were included for the full-text review. Five met the pre-determined inclusion/exclusion criteria and were included (8, 9, 11-13). An unweighted κ of 0.81 (excellent agreement) was obtained between the reviewers in identifying the relevant studies.
of 5 studies included, the comparator group was outpatient PT in 2 studies (8, 9), inpatient PT in 1 (11) and no PT in 2 (12, 13). Home PT was provided as a control intervention in 2 studies (8, 9) and as the treatment intervention in 3 (11-13). A description and the characteristics of the included studies are shown in Table I .
Agreement between reviewers was excellent (unweighted κ = 0.86) in assessing risk of bias across studies. Fig. 1 . provides a pictorial representation of risk of bias assessment for the included studies. overall methodological quality assessment indicated that risk of bias was unclear in 1 study (9) and high in the other 4 (8, 11-13).
Outcomes at 3 months
For the HRQoL, there was no difference between the outpatient PT and home PT groups (SMd 0.2; 95% CI: -0.53, 0.13; p = 0.23; I 2 = 0). Conversely, effect size was moderate and significant in favour of home PT compared with the no PT group (SMd 0.68; 95% CI: 0.12, 1.24; p = 0.02; I 2 = 0). There was no difference in the walking speed between the home PT and no PT groups (SMd 0.15; 95% CI: -0.39, 0.69; p = 0.58; I 2 = 0) (12, 13). Only 1 study in the outpatient PT group assessed walking speed, which showed moderate and statistically significant effect size in favour of outpatient PT compared with the home PT group (SMd -0.44; 95% CI: -0.85, -0.02; p = 0.04) (9). There was no difference between the home PT and no PT groups in lower extremity muscle strength (SMd 0.0; 95% CI: -0.54, 0.54; p = 0.99; I 2 = 0) (12, 13). Balance was similar in the outpatient PT and the home PT groups (SMd 0.05; 95% CI: -0.58, 0.47; p = 0.84; I 2 = 59) (8, 9). Outcomes at 6 months one study in each subgroup reported HRQoL at 6 months (9, 13). Therefore meta-analysis was not possible. Binder et al. (9) indicated that HRQoL was better in outpatient PT compared with the home PT group (SMd -0.47; 95% CI: -0.89, -0.05; p = 0.03). Those in the home PT group had significantly better HRQoL compared with the no PT group (SMd 1.01; 95% CI: 0.17, 1.85; p = 0.02) (13). Walking speed at 6 months was reported in two studies: 1 (9) reported a moderate but significant effect on walking speed in those who received outpatient PT (SMd -0.56; 95% CI: -0.98, -0.14; p = 0.009), while the other (13) concluded that home PT was no different from no PT (SMd -0.04; 95% CI: -0.74, 0.83; p = 0.92). One study reported lower extremity muscle strength at 6 months (13). A small but insignificant effect size was observed favouring home PT compared with no PT (SMd -0.24; 95% CI: -0.55, 1.03; p = 0.55). Balance was assessed in one study, which reported significant effect size favouring outpatient PT compared with home PT (SMd -0.60; 95% CI: -1.02, -0.17; p = 0.006) (9).
Study excluded from meta-analysis
The study conducted by Kuisma (11) met the inclusion/ exclusion criteria, but was not included for several reasons. The study had proposed to assess the ability to walk with or without assistive devices on the scale of 0-4 in 5 conditions, but selectively reported data for only 2 (11). Furthermore, the outcome used in the study for assessing walking ability was developed by the authors for the purposes of the study without investigating the psychometric properties of the outcome.
Adverse events
Binder et al. (9) reported 3 adverse events directly related to outpatient PT: two patients sustained fractures (rib fracture resulting from a fall during exercise session and metatarsal bone fracture that became symptomatic after few days following exercise session) and one patient developed ecchymosis resulting from weight-training exercises. The other studies did not report any adverse events.
dISCuSSIoN
Results of this meta-analysis indicate that patient-reported HRQoL in home PT was better compared with no PT and similar compared with outpatient PT at 3 months. Performance-based outcomes were better in outpatient PT compared with home PT based on one study (9). Similar trends were observed at 6 months; however, meta-analysis of the data at 6 months was not possible. No study examining inpatient PT vs home PT was deemed appropriate to be included in the review.
All outcomes pointed towards better results with increasing intensity of PT intervention (outpatient PT > home PT > no PT), but few significant effect sizes were observed. However, home PT should be recommended over no PT based on the improvement in HRQoL. Though outpatient PT yielded better results for performance-based outcomes, it should be carefully recommended for those who are frail as they may have difficulties tolerating the intensive nature of such intervention (4) and could be more prone to injuries (9). The results of this review did not build a strong consensus in favour of one PT intervention over the others, given that the completeness of the evidence was affected by the small number of studies, the availability of data for only short-term outcomes, and the small-to-moderate effect sizes observed.
The quality of evidence was assessed using criteria recommended by GRAde working Group (14) . The quality of evidence was also affected by the poor methodological qualities of the studies. In particular, allocation concealment and incomplete reporting of outcome affected the quality of evidence emerging from this review. overall quality of evidence was moderate to very low for all outcomes.
A comprehensive search strategy, duplication in literature search and eligibility assessment, and agreement in selecting studies and assessing risk of bias are some of the strengths of this review. data dictionary and data extraction forms were developed for consistency between reviewers.
However, there were some limitations of our review. The number of PT sessions provided, nature and frequency of exercises, adherence to the exercises, duration between surgery and the start of PT intervention, and the expertise/skills of physiotherapists providing the intervention are some of the variations observed between the included studies. The current review did not consider these variations while estimating the treatment effect; thus it could have introduced bias. This is even more critical when it appears that the intensity of PT intervention could have influenced outcomes. However, these studies were pragmatic in nature and simulated the routine approach adopted while delivering home PT or outpatient PT. Therefore, the variations in the nature, frequency, and intensity of PT were disregarded for a realistic comparison between the intervention groups. To our knowledge, no previous review has examined the benefits of home PT following hip fracture surgery. our results are in agreement with a different, but related, review conducted by Handoll et al. (15) , suggesting that the intensity of PT intervention is important in achieving better outcomes following hip fracture surgery. Conversely, intensive PT may not be suitable for certain patients and can result in adverse events and poor compliance (4). However, optimal strategies and intensity of PT intervention need to be investigated. In particular, it needs to be ascertained whether properly designed home PT can yield comparable outcomes to those resulting from outpatient or inpatient PT.
In conclusion, our results support home PT compared with no PT in improving patient-reported HRQoL outcomes following hip fracture surgery. when making a comparison between home PT and outpatient PT for HRQoL, our results do not lead to the recommendation of one approach over the other. Therefore, physiotherapists should continue to follow the current practice policies employed at their workplace for determining the suitable discharge setting. The low-quality evidence emerging from this review suggests the need for well-designed and pragmatic RCTs to examine the benefits of home PT with direct comparison with institution-based PT and no PT. In particular, future studies should give importance to allocation concealment and complete data reporting while conducting the trial and reporting the results. Although it was not a part of our review, future studies should also compare cost-effectiveness across different PT interventions.
